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ABSTRACT

Presented is a review of linguistic rescarch on
children's acguisition cf sore/less, sames/different, bigrslittle,
long/short, and similar relaticnal and dimensional terms. The review
illustrates that children's seanings for words differ from adult
meanings. The nature and findirgs of several research projects are
discussed and it is concluded that .while there are pany limitations
to the studies reported, there are several general and specific
trends wvorth ncting. Children's first meanings for terms c&h be
vieved as incosplete and incorpcrating additional features as part of
their seaning that are not part of adult seanings. Teachers of young
children should be aware of the many diverse situations in which
terss are‘used, and should listen sore to children in natural
language cortexts vhere they exhibit spontaneous use of teras. The
stated purpose of this paper is to emphasize the need for mathematics
education research that fccuses ob lingusitic variables as wvell as
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Relational and Dirensional Terms

1
Abstract
-
- *‘ -
A review of the linguistic research on children's acquisition of norelless?
same/different, and some dimensional adjectives illustrates that children's
. meanings for words differ from adult meanings. The purpose of thié review is

to emphasize the need for mathematics education research that focuses on

linguistic variables as well as on cognitive opes.
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Dimensional Terms in Children's Language

The purpose of this paper is to acquaint mathematics educators with sonme of
the linguistics research on children's acquisition of relational and dimenéicnal
adjectives. This revieﬁ of literature is intended to emphasize the necessity of
a::endiné to children'’s meanings for words when investigating children's mathe-

natical concepts. This review will show that the results of investigating young

children's meanings of terms such as more/less, same/different, big/little and

lg_g/short illustrate that children do not have adult meanings for words. This

peans that the usual assumption made when two adults are speaking cannot be made
o Fhen qpf_pf :hg parties is'3—53533 child. This assumption is that both speaker
—-——- ---snd—listener have approxim;eely—the same meanings for the words being used. These
studies also show that it sometimes takes years before children's first meanings
for words develop into complete adult meanings. In the intervening time the
childgem's meafiings for words change; sometimes in the direction of ;he adult
meaning, but at other times there appears to be a loss of farts of the meaning of
a word that had previousiy been acquired. . AN
- - Relaiional and dimensional adjectives were chosen to ﬁemonstra:e devﬁilpment
of word meaning in young children since they are consis:entlf used in most Piagetizn
conservation #tudies. Decisions as to children's cognitive level seem to be based
on the assunpf}pn\tha: children have the same meaning for the terms Eggé, Sane,
longer, etc. as do the adult investigators. The validity of hecisions as to chil~
dren's cognitive development must be questioned when the children's meanings of
tée relevant relational and dimensional terms, as well as other key teims are not

also investigated. Failure on conservation tasks may indicate that children can't

conserve, lack lexical knowledge, or both.
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Consider the foll-~ring child's responses to the standarc conservation of
length task where two identical sticks of equal length are ccmpared and-then one
is moved forward: .

Examiner’ (E): (Shows Ruf (4:6) two sticks the szne length with their

" extremities facing each cther.) "Are they the sawe 1;ng:h or is

one longer than the other?”

Ruf: “They're the same length.”

I E: ‘(Maves one stick forward 1 or 2 e¢m.) "Are they the same length
or is one longer than the other?”

.Ruf: “It's bigger because you pushed it. The stick isJEOngEr" (Piaget,
Inhelder, & Szeminska, 1964, p. 95). .

What are Ruf:s meanings of the words length, bigeer, anl longer in-:his

*

exchange? There 1s no way to tell from the informetion givezx. Caun it be assumed

that Ruf has the full adult meaning of these terzs? WLhat are other possibilities?

Ruf might, be associating the terms length, bigger, ané longer only with some

o

notion-of |size;-or he might be using bigger and longer 2s syaonyms. Another possi~-

bility is\ that Ruf could be using bigger and longer as synonvms for big and.long.

ilities can be supported by research results to he presented in this
paper. . The\point 1s that it 1s difficult to deterrine the child's meanings of
these terms from these few statemonts. This discussion is fatended to raise soce
questions in order to emphasize ghe need to investigate chiliren's meanings of
terms when investigating their conceptual development or the develecpment of their
mathematical concepts.

( Once mathematics educators decide to inveséigace word c2aning, an important

consideration is designing research protocols that will be zs free of task vari-l

ables as possible., Some of the studies reviewad in this paper have been
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criticized because of certain aspects of their design. The investigation of chil-

dren's acquisition of word meaning is a new field with much of the research having
i

taken place in the last ten years. Hence researdhiers in this area are in the
process of developing effective resear®h strategies. In order tyr aid zathemitics

educators who wish to begin to do research in this area quest 5 as to research

-

design- raised by later investigators and myﬁe}f will be included in this paper.

The following review of thé literature will be organized by the teros being

Vo

investigated: more/less, sape/differént, and thg dimensional adjectives. Each

of these sections will have two subdivisions: a) a discussion of the meanings of

the terms and other linguistic characteristics that have been explored as being

relevant to children's acquisition of these teims and b) the results of some of

the research on children's meﬁnings of these terns. ‘

k& More/Less

k]

Meanings of More/Less

Rebearchers who have investigated children's meanings of more and EEEE have
ﬁ@ att ‘ed to describe the adult meaninés of these terms, They have also identi-
fied whs% appear to be some linguistic characteris:ics of these terms that might
be rela:ea to the{r order of acquisition.
More is the comparative form of the adjectives much and many. Much refers to

agount and many to number. Lless is the comparative form of the adjective little.

Little can mean small in amount or number. Hence more and less can be used in

comparisons of both discrete units and continuous quantities.

More and less denote quantitative relations in the sense of "greater than"

and "less than". As relations more and less zre both irreflexive, assymetrical,
and transitive. Beilin (1975) states that these relational properties are more

like the properties of first and second than those of one and two. Hence he

RIC 6
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much/little, much is unmmarked and little is marked. In the question "How much

even though they apply to both series and classes.

Oppositeness of meaning is an important se;ancic relation between terms.
Lyons (1968) describes three types of oppositeness: complementarity, antonymy,
and converseness. He states that two terms are complemencaries if "the denial
of cﬁe one implies the assertion of the other and the assertion of the one

implies the denial of the other: A x Dy and x o~y" (p. 461). Two terms are

antonyms when only the second of these implications holds. }More and less are

antonyms since: A js more than B implies the denial of A is less than B; but

the denial of A is more than B dqe; not imply that A is less than B, for

. A equals B is another possibility.

In pairs of antonyms one term is usually coﬁsidered to be semantically

"marked" in terms of the other term in the pair. The 'unmarkgd" term is the

one that can be used in both 2 nominal and a contrastive sense. For the pair
money do you havé?"‘gggh has & nominal (neutral) meaning~referrfng‘co amount
in general. The Quescion does not imply that You have ; great deal of money,
but simply asks for the amount. Whereas the question "How little money do you
have?" is contrastive, the implication is that you have little money (H. Clark,
1970). o

Markedness is often related to another linguistic characteristic, polaricy;
. .

Lyons (1968) discusses this relationship for certain antonyms:

FUT AT W TR .-ru---.—-.—.'_... =T = T e '( =

‘classifies them ‘as” ordinal number-words racher than as cardinal number~words
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The fact that the distinction between antonyms is neutralized in~
certain syntactic positions contributes, no doubt, to our feeling
that one antonym has a 'positive', and the other a 'negative’-
polarity. We tend to say that small things 'lack size' rather than
large things 'lack smallness'. And, in general, the 'unmarked'
- ; antonym is ugsed for what is felt as 'more than', rather :hén 'less
T:han'; the norm (p. 467).1
Maerdness and polarity play a very important role in the research to be
presented. E. Clark (1973a, 19735, 1975, 1977b) has preaicted that children
will first acquire the meaning of che positive, unmarked term in a pair of
a#tonyﬁs because it is linguistically less com;lex. She further ptedicts that
when children first begin to use the marked, negative term they treat it QQ“;'
synonym of the uamarked term. Somé of the studies reported in this paper form
part of the basis for this theory; and others were uqqertakenlto p;ove or
disp;ove Clark's hypothesis. . |
Cne tﬁeory of linguisgic meaning is based on the notion that each coFd is

"semantic

a2 collection of basic _elements of meaning called "semantic markers” or
features” (See Katz & Fodor, 1964). 1In this théory antonyms share all semantic
features except for the contrasting value of polarity. In order to differen-,
tiate between antonyms the child»needs‘:o attend to this one difference.
More differs from legs in another way in that it is ambiguous. It can
ha;e an "addition" sense as well as a "comparative” sense. One can say "Give
.me some more” but not "Give me some less'.
v Donaldson and Wales (1970) and Harasym, Boersma, and Maguire (19}1) claim

that making a judgment of more or less requires two levels of judgment. The
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first requires that a judgment of difference be made, which is a qualitative

comparison: “Are they the same or different?" Tﬂe second judgment, a quanti-

tative compaéison, is made only if differences are seen. This second juéznent

is a decision as to the relative wmagnitude or direction of the difference.

The adjectives more/less are used in many diverse situations. Identifying
these situatjons has been important in order :o‘design research tasks thzt will
help to uncover children's meanings of these terms. Donaldson and Balfouy

-

(1668} offered the following analysis: , oo ‘ o,

‘1. More/less may apply to discrete units or o continuous quantities.

2. .Hggg[lggg_may,be used to compare one entity across time, two entities
at a given point in time, or two entities acréss time.

3. When compating two entities across time various types of changes mey
or may not take place. .When change occurg either one or both of thﬁ entities
may change. If both change, both may increase or decrease, or one may increase
and the other may decrease. In the latter case the changes may be relateé or.
independent. They are related if a :Eansfer is made from on; entity to the
other. The ﬁgsults of a change may or may not require a change in the izitial
judgment. The directions of the change may or may not be in accord with the
final state of the two entities relative to one another.

4. When change occurs the person mezking the comparative judgrent mzy or

may not wake the change himself.

Other possibilities for change involve changes in irrelevant variables

. coupled with changes in quantity or occurring without them.

F
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"Some°of\these gituatieﬁs argf more complex than others. Some 2f the studies
reported in the next section investigate cﬁildren's meanings of more/less in

only one of these situvations and’ some across nmany diverse situations.

‘Research on Children's leanings of More/Less e
. Iy
Many of{the first studies of children's meanings of more/less wers conducted
in the context of investigating Piagetian conservation of number tasks. As a

result it is somewhat difficult to interpret the.results in terms of children's

meanings of more and less. For example, Meller and Bever (1967) first had

children agree that two rows of four clay pellets had the same number. They .
then added two clay pzllets to one of ;he rows; of four and‘at the same time
made that row shorter than the other row of four. ,Two-year-olds did bast on
this task with scores decreasing for each age groupreaching 2 minimum in older
3-year-;1ds, with the 4-year-olds then showing an increase in performaace.

They conclude from these results "that the inability to conserve quantity

is N temporary phase in the devéloping child” (p. 158). They also fmply that
the children that selected the row of six clay pellets understood the relational
‘sense of more. Beilin (1968) disagrees that children as young as 2 to &4 years
of age understand the relétional sense of more. Beilir claims that the children
were choosing the correct set because they saw more pellets added to the set.

It is generally accepted that the "addition" sense of more is ‘earned prior to
the "comparative"” sense. Weiner (1974) reports Bloom's (1970, 1973) éiscovery
that young ¢ ldren (12-23 months) first used more when an object (or event)
reoccurred after it had disappeared (or ceased) and to indicate gnothar instance

of an object that was already in the child's presence. These seem fo be related

to the adult meaning of more in its "addition" sense.

o _ i0
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In order to support his criticism of Mehler and Bever's (1967) Latecpre-
. . 5
= Ttation of their results Beilin (1968) designed a study to test 3- and 4-year-

olds' ability to deal with more (a) in the additive sense of mote of, (b) in

the relational sense of more than in a static situation, and (¢) in the nore .

than sense when there was a transformation. The additivity concept more of is ‘
?h*_: only one ‘thai showed a positive age t:renld wher.:e the coprect tespo-n.os \ure"
greater than chance. Beilin's resu#s were contrary to those of \Q!eh.lcr -and ST
.Bever (1967), but Beilin did not include z-y'éa_r-olds An hi; Studr. Ia. rcsg;onu T

b to Beilin's criticism Bever, lehler, and Epstein (1968) replicated the Mehlee 1 . -

. =
"

and Bever (1967) study making a crucial change. This time they did not' sllow .

*

L4
.

the children to obsérve them gdd the pellets and rearrange the row with more. +

* .

Their resSults were similar to those of the original study. The emin councem

4
of these three studies was ascertaining if very young chiléren could conserive
N ~ i

4

number. Because the term more was, used in the questions asked, tbe researchers

-

pade ciaims as to children's understanding of mf_e in a rela:io,pgl sense, Yet,.

so many variables were in:rolved, it is very difficult.to ascertain Lf the ~

children were responding to the term more or if cthéy had perceptual g':efeu‘nccs

for one type of arrangement over the other. - - 4
DPonaléson 2nd Balfour (1968) conducted the first stcd)f, that wes Airected

solely toward discovering cgaildren's weaning of more and less in comprehension

tasks., Fifteen children aged 3;5 to 4; 1.- were presented wi-th' elght ‘;h‘.ffercnt

stimulus situvations for each term. Used in all situations were two cardboard

apple trees, each having six hooks and twelve cardboard zpples which could be

!hung on the trees. Static and changing situations were used. Sometimes the

11
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ehrildren were aqked':o judge a-change and sometimes they vere asked to oake a

1

change. The most consistent findings was that children were not differen-

tiating less from more. Directioqs and qusstions containing the term less

- »

were responded to in a way that would be correct for more. Only one child

consistently. answered less questions with success. Overall there was incon-

sistene¢y in children’

L.

s responses to both more and less questions across tasis.
*  As the tasks' became moré gifficult children became confused. Donaldson and |,
Wales (1970), in dis;ussing the ¢ ame study, report that in the active tasks
;hildren aimost alwyays add;d aqugs to the tree whether the direc:ion; of

"mwake it so that there are more (}ess) épples on this tree than on this ons"

(p. 246), contained more or less.

‘ : &-;econd ;tudy was F°“d“f‘8d six months later by Donaldson and Balfour
gith 14 of the same children ;o discoéér if the children's meaning of less had
chanéed. In.this stu?y on1§ one apple tree waﬁbused and thildr;n were directed:
"Make it so that there are lgsé applas on the tree"”. Whea children were
presented with 4 (3)'app1es ;n the :éee and 2 (33 apples lying on the table,

__seven childéeq copsisten:;y adéed more apples to the Eree. The one child vho
vas successful with less in the first study was the most successful on this
task. The other six children subtracted apples on at least one of the four
trialf, but i; ;pmé cases then put them back on the tree.- Three of these
children expxessed doubt :hat‘they were performing correctly.’ Although they

were still largely incorrect th:; indicated perplexity at their responses .

.which was no:aély abﬁf“t in the firse”study. This would seem‘co indicate that

! .
they were bgginning to differentiate between more and less.

#-
»
»

e e LR
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Donaldson and Wales (1970) report that records were made of these 1i

children's spbntaneous speech for 11 months at the nursery school that they

-

contained the word less. Only two of the uses of more were of a "comﬁarative"

sense and these were both produced by the only child who consistently compre-
L%

hended less in the two studies. The other four utterances contained more used

f&aTS) study with two

groups of 16 children with mean ages of 3;9 and 4;5 years. " Besides using the

LY

in an "addition" sense. N
- N -

Palermo (1973) replicated Donaldson and Balfour's

apple tree tasks for discrete units, he also used glasses of water for testing
gg;g{iggg}with a continuous substance. 'All out two of the children were suc-
ce;sful on the more tasks. Ten children were successful on the 1535 tasks.

The* other 22 children consistently behaved 2s if less meant the same as nore,
‘repliquing Donaldson and Balfour's (1968) findi;gs: ‘Overall there were no
differences on discrete and continuous tasks. The older children were ﬁ?re_
gsuccessful than the younger children, esp€;131£§ in response to the éggé
queécibns. ierformance of individual children varied little with the particular
situation; Donaldson and Balfour (1968) }eport a great deal of inconsistency

between tasks. A possible explanation for this difference is that Palermo

(1973) used tyo trials for each situation, whereas Donaldson and Balfour (1968)
varied the number of tréals usﬁally sﬁppping vhen tﬁe child refused-to continue
the task.

Palermo (1973) also conducted 2 s;cond sieilar study with school-aged
children (kindergarten - second‘gradg). All children responded correctly to

v
» A B

the more questions. On the less tasks children fell into three groups:

+

.
] ’ N

Lo
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(a) those who did not know what less meant, (b) those who knew what 1léss meant,
and (c) those who were in transition. These children were also administered
an abbreviated semantic differential. They were asked to rate the words more
and less on a2 five point scale for the dimensions: low/high, long/short,
wide!narrow, big/small, thin/fat, and up/down. The mean scale values for the
three groups according to their knowledge of less provide support for the
children's failure to differentiate more and less. The group who knew the
meaning of less showed a definite expected differentiation between more and
Agég on the semantic differential. But the sexantic differential vzlues for

more and less fur Fhé group who did not know less are very similar, and both

resem‘ie the expected préfiig for more. This result is in direct conflict

with an earlier result obtained by Harasyn, Boersma, and:Haguire (1971) vhen
they adninistered this same semantic differential. They assigned 60 first-,
second-, and third-graders to three groups based on their performance on six

conservation tasks: nonconservers, intuitive conservers, and logical conservers.

*

' The.p&ofiles of the mean scale values for the logical conservers were opposite

gach other and As expected; but the nonconservers did not distinguish nore

from less. The nonconservers' profiles for more and less both resesbled the

*

expected profile for less. This is directly contrary to what would be expected

considering the results of Donaldson and Balﬁour (1968) and Palermo (1973).

-

Other data conflict with the theory that children's first meaning for

‘less is as a synonym for pore. Weiner (197%) investigated if there was a

relationship between children’s acqﬁisicien of the “occurrence” sense (addi-

- +

tion sense) and the “quantity" sense (comparative sense) of more and related

meaninés of less. A major result was that children's performance in the
_— o ’

b
-
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transformation ﬁiticmshdid not differ significantly from their perforrance

on the static condition for both more and Jess. For these children adding and

subtracting objects to one of the sets being compared did not lead to the be:iter
serformance expected. The second major result was that children's comprehension
of more developed earlier than their comprehension of less. This is comsistent
vith most previous studies reported. There was an age difference on children's
cﬁ:prehension of both more and less. Even though most subjects did not comp*e-

aend less, the majority did not behave as if they thought it meant more. Eleven

‘of the 86 children did respond in this pattern. Weiner attributes this to &

aon-linguistic preference for longer rows. She reports that these c.hildren
te=ded to point to the longer row even before a Guestion was as_kgn;l. .
Weiner (1974) further tested 24 of the children on their z2bilicty to naﬁz. ‘
static quantitative comparisons when the terms more and lggg_wer; not used,
Children were presented with two unequal rows of toys and told to chose one
for themselves and one for the experimenter. It was assumed l:ha.t they would
sant to keephthe row with more and give away the oﬂé with less. Children svere
Zore successful at this task than they were overall on the tasks using more
and less questions. | |
Thug it is possible that Sg could have succeeded merély by deciding
vhich row had the greater quantity and giving E the other row without
ever making the converse judgment. Indeed, the qevelopment of the (
linguiscic ability to understand "quantity” more and the relative
difficulty of less could be considered a direct result of the cogni-
tive, nonlinguistic factors enabling the development of simple quanti-

tative, relational judgments (Weiner, 1974, p. 286).

15
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The results of an earlier study by Griffiths, Shantz, and Sigel "(1967) ~~

adds to the confusion surrounding children’s difficulties with less. They

studied children’s (aged 49 to 62 months) ability to produce and to comprehend . .

the terms pore and less using tasks involving number and weight. These children
did not experience the difficulty with lggg'réported by other researchers. ygig
Uﬁs significantly easier for weight than for number (92% correct responses vs.
72%). VWhen-looking at individual responses across tasks 802 Qf the children
were correct on both weight and mumber tasks,

hPalermo (1974) designed a study to investigate if the type of comparison
made was a-re;son for the confLicting'results of children using less as if it
meant more reported by Donaldson and Balfour (1968) and Palermo (1973) but not
by Griffith et al. (1967) and Weiner (1974). Palermo (1974) tested 32 3- and
4-year-olds’ knowledge of less using five different types of tasks sinilar to
those used in these four studies: apple trees, water glasses, weights, linear
arrays, and M & M’s in cups. Four-year-olds performed bettef'overall than did
the 3-year-clds, but there were no significant differences between tasks.
Similar to findings by other researchers, children fell into two clear groups:
those who knew less and those who did not Lnovllggg, ‘Only three children were

1o transition. Palermo again claimed that children unhesitatingly responded

o

" to less as if it was a synonym for more. But as in the previous studies gy,¢

:

have made this claim, the children were told to choose between only two situa-
tions. S0 a child either made the correct choice gr was forced to choose the

pore response. The task did not really permit any other pattern of response.
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‘This fact motivated Wannemacher and Ryan (1978) to design a study to
disco;er if 3-, 4-, and 5~year-olds simply do not und;rscand less or are using
it as a synonynm for more. One comprehension task consisted of asking the child
to select the one with more, less, not more, or ;mc less than an indicated
standard. The scimuii was a vertical array of three to six columns of beads

on rods attached to a wooden base. All more and less distinctions were easy

for each age group. No differences were found due to number of response alter-
natives; and to whether or not the rods were removed after they were chosen.

The negative questions we;; more aifficulc, with only the not more questions
differing significanFly from chance for the 4~ and S5-year-olds. This ‘adés to

the evidence that the meaning of more is acquired before that of less. Less

was easier for children in this study than in rcany of the other research studies,
and children did not respond to less as if it meant more. This differenca in
results may be related to the fact that this study differed from previous
studies in that (a) children were given an explicit gtandard, and (b) pors and

) less were always tested on the same trial. Donaldson and Balfour (1968) tested

more and less on separate days, Palermo (1973) tested pmore and less in separate

trial blocks, and Palermo (1974) tested only less. Other étudies that rejors

-

"young children having a good understaending of less also tested more and less
on the same trial (Beilin, 1965; Griffiths et al., 1967). Another facilitator
~~Becems to be the linear arrangement of the array.
Holland and Palermo (1975) lend support te the fact that using more and
less together seéms to facilitate children’s comprehension of less. Sixt:-two
5-year-olds who did not know the meaning of less were assigned to a control or

to an experimental group. Children were also pre~tested on a variety of

ot
-1
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‘congervation tasks. In the training session the children in the experizental
group were repeatedly asked to make more and less distinctions for the same
pair of stimuli. All but three of these children succeeded in learning th? -
meaning of less, whereas only two children in the control group impro;;d their
performance gn the less post-test. )
The surprising Jutcome of the training session was the sp;ed and
ease with which children learned the appropriate referenée for
“less": most were responding correctly and unhesitatingly to “less"
questions by the en? ol the first part of training and were then
able to answer questions and solve problems of more difficult tasks
without further training (p. 441).
Even though children learned the meaning of less, they did not icprove
performance on the co;servation tasks. Based on this lack ;f improverent on
the conservation tasks Holland and Palermo conclude that "the abiliﬁy té
dinstinguish 'less’ frop ‘more' is not linked in any sufficient or:necessary'
way to conservation abilities" (p. 443). One problem with this conclusion is
that ¢t post-test was aéministered between one and f£ive days after the training
session. It seems. that a retention test administered at least one month later
would be a better indicator tha£ the change in meaning was internalized and
permanent. Also many various types of tasks would need tc¢ be administered
in order to conclude that children had an adult meaning of less.
Children's responses to the various types of tasks adninistered by
~Wannemacher and Ryan (1??8) revealed that children respond differently in

contexts wﬁen the regponse alteynatives are provided (rediricted contexts) than

in contexts when possible, answers are not given (unrestricted contexts). 1In
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the restricted.contexts all 3- and 4-year-olds selected a response with appaxcnc
conviction, but in the unrestricted contexts they either responded correctly or
— - -——apnswered "I don't kno;" or made no response. If only restricted tasks had been
used in this study, the researchers would have concluded that the 4-year-olds
comprehended the meaning of less as well as did the S-year~olds. But their TN
responses on the unrestricted tasks made it clear th;t they were at sone inter-
mediate level of competence between knowing the meaning of less in all éontexts
or in none. Nanneﬁacher and Ryan state that the uléimate conclusion of their *
sfudy is: .

the way young children interpret a word in a given situation reflects
not only their linguistic knoﬁledge, but also‘the operation of

4
N response biases, or nonlinguistic strategies elicited by particular

task contexts and experimental procedures (p. 667). ‘
This conclusion seems to appiy to all of the studies discussed in this section
and‘is extremely importaﬂtfin applying the research results and conclusions to -
new and novel situpations.

éunther evidence of this was ;Eportéd by Donaldson aﬁd ﬂcGarrigle (1974).
In investigating children's meaning of more and all they point out thas: childreﬁ_
shift the basis for their judgments when céﬁfronted with different tasks. When
4-year-olds were sho¥n tyo rows of cars, one with four cars and one with five
cars, 34 out of 40 children chose the larger set when asked which row had EQEE,IEH\HT
When cwé garage structures, one with space for six c;rs and one with spéce for
four cars, were positioned over the rows of five and four cars respectively,
\ .

«

13 children changed their response to more by choosing the set of four because
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it was full. An e;gmple of the children's reasoning was expressed by one child
who said: "There's more on that shelf (pointing to the smaller subse:) because
there’s enough to go in there” (p. 189). In none of the other studies reported
was fullness investipgated as a variable that wight influence children's ability

to use more correctly. R
1

-

Y

in conclusioﬂ,young children learn the meaning of more prior to learning
S

- - WV

the meaning of less. In a forced chdice sitvation it might appear thzt children

are using Jless as if it means pore. This might reflect their meaning of less

or the restricted nature of the task. Responding tc less as if it meznt more

- . -is not a general pattern for all children across all tasks. Hany-of the

résea;chers have tried to explain why more is so much easier for chiliren.

There seems to be some evidence that children have a perceptuzl preference for *
the set with more. There also seem to be some expected task-related >ehaviors

on thé part-of the child that may be st;pnger than the linguistic dirsctionms.

¥hen a y;ung child sees a tree with Qooks and is shown some apples-on the tree

and some apples off the tree, it could be that it is more reasonzble for him in
terms of past experiences to add apples to the tree than to take cﬁe: off.
regardless of the directions. Eve Clark’s (1973a) results in a series of

studies of children's meanings of in, on, and under support the hypcthesis .
that children first rely on nonlinguistic strategies in their acquisitiocn of

these terms. When giﬁén the directions "Put x in (on, Lnder) the y,” children
always place x in y if it was{pbssiﬁle, regardless of the direction, stherwise

_they placed x on y if it had a supporting surface. This makes it appear that

!children first acquire the meaning of in because by using- this monlirguictic

20
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strategy they always perform correctly. In applying this observacion‘:o.the

" research-on more and less, Eve Clark (1973a) interprets the results to mean
tGac at first children have an~1ncomp1ece meaning for bocﬁ‘gggg and less. They
probably know that they both refer to amount; and they also have a nonlinguistic

: Ecracegy of usualiy choosing the greater of two amounts. This would account
for the children appearing to know the meaning of more and in seeming :o’créat
less as a synonym for more. Somg of'l}obnaldson and Wales' (1970) reports q‘f
individual children's responses to some tasks lend support to the hypothesis

N that some children are using more ;nd less to mean simply amt-aunc. Some chil-
dren's replies to the question "Does one tree have more apples on it than the

other?" were: "Both of chem,;chat one does an' that one, both the trees, they

two ones, and each tree” (p. 248).

Sane/Different

Meanings of Same/Different

Same and different are adjectfves thar express relations. As a relation,
Sape is characcérized as being symmetrical, reflexive, and transitive, Different
is gymmetrrical, irreflexive, and intransitive. §gg£ and different as opposites

do not resemble each other as relations as closely as do moyre and less which

« B .

-

have the same rqlational properties.

There are various neanings of same and different. Webo, Oliveri, zngd

0'Keeffe (1976) state:

.

»

Sene ahd different ... do not refer to any parcicuiar physical dimen-

sion but :3\a9 apparent infinite number of possible similarity rela-
y ™
' tions generated\By\:he speaker according to the physical or linguistic
N N
) context (p. 984). .
~,

ERIC ) - \‘\
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Thiiiszkes it impossible to specify all variations of meanings of sameé and

different. -
Same can mean both faengicy and similarity. In the sense of ideqcicy_

same implies the identity of the self-same object. -(See Donaldson and Wales !

1970, for a discussion of philosophical questions inherect in cﬁ}s peaning.)

In terms of similarity, two or more entities can be consicered the same when:

(a) they are alike in all observable attributes, i.e., "look alike"; (b) they

are alike in at least one observable attribute but different with respect to -
at_least one other observable attribute; and (c) they are 2like in some -
-rQSpect(s) not directly observable. Dunaldson and‘whles (1970) further state: ]

. That the use of same does not always hold as a strong gzme relation
in chg language is pointed out by the fac. that we have expréssions

. like exactly the same, just as ... as, and the like {p. 256).

*

The meaning of different emphasized in some of the studies reviewed
(Camppell and Wales, 1970; Webb et al., 1976; Wales, Garman & Griffiths, 1976)
is that two or more entities are different when they are not alike in at least

: one wvay (they have at leasc one different observable attribute). In terms of

*

this'ﬁeaning of &ifferenc and the “"similarity” sense of szme, twd objects can
be simultaneously :the sare in at least cne way and différent in. at° least one
other day. This meaning for different also impli;s that the ter~ different
-ié appropriate when two or more entities share no observable attributes. 1In -
digcussing children's choices on differénc tasks, some researchers seem to be |,
of the Opinibn chaeathis-meaning of different is'che "best" one., But 6f course,

}

there is no linguistic theory which holds that one meaning is better than

L

272 .
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another. The use of same and different is totally dependent on the context of
the situation and the distinctions cha£ ;ne is trying-co zake. One problez in
interpreting whether children's choices are correcc~or incorrect is the arti-
“f4cial nature of the research tasks and their lack of adequate contest.
Different can also mean a denial of identity, hence in this sense any two ~
;bjectq_can be considered to be different. Some researchers, though they
lcﬁnowledge that fhis is a possible mtaniqg of differént, claséify identical
choices to the target as being incorrect: Yet Donaldson and Wales (1970)

state: - ¢ -~

In everyday speech, sentences sh&h as Give me a different one can--

- and commonly do--mean Give me another one that is of the same kind.

In osher words, the emphasis here is on difference in identity com-
bined with some sort of similarity--and in this case,.the phrase

. .
a different one is very close in meaning to the phrase ‘another oné

(p. 250). § ) .

Same and different are definitely considered to be opposites. ‘Ia tercs
of Lyons' (1968) three categories of opposites they best fit the catezory of
complementaries (See page 5 in cbis~paper). In order to show this, it pust be
kept in mind that these relations are élwaxs to be judged in respect to one or
more specified attributes, then the following appears to be true: the denizl of

A is the szpe as B implies that A is different from B; and A is different from B

implies the denial of A is the same as B.

Sane and different are not polar adjectives as are more/less, big/little,

long/short, and the other adjectives to be discussed in this paper.
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When tvo .objects are the same in teyrms of one or more attributes’ then -
the other adjectives do not come into a description of the comparison. But
<

if the oﬁjeccs are different then the direction of the difference can be

expressed with terms such as more/lessy big/little, long/short, etc.

Research on Child¥en's Meanings of Same/Different

The results of a much quoted s;udy 35 children's C;mprehensica of same
and different by Donaldson and Wales (1970) have been interpreted by sone
psyghclinsuiscs as indicating that young-;hildren respond to difigrent as .
though it meant same (e.g., E. Clark, 1973b, 1977a; Wannezacher and Ryan, 1978) .

In actuality the results of this study can be interpreted in two vays: (a)

children comprehended different in the sense of a denial of identity, or (b)

same and differeht were treated as if they were synonyms (Dconaldson and Wales,

v 1970): It seems that because the second aicernacive is similar to the inter-
pretation of research on children's acquisition of more/less and of some dimen-
sional adjective iairs chis'has been-the one ahhereddco by some psychclinguists.
But interpreting children's responses in different comprehension tasks by ,

claiming éhac children are accing‘as if different meant same is an oversiﬁpli-

fication of a very complex linguistic situvation. In Donaldson ané Wales' (1970)

study 3%-year-olds had no problems selecting an item from‘an array of 1l objects

that "was the same in some way”. When the children wete instructed to "Give

"

e one that is different in some way,” most selected an ite= that was identical

to the standard vhen such an object was present in the arrar or they selected

.an item that was similar to the standard in some way when no identical object

\

was present. Because children avoided selecting objects that were different

» ]

with respect to all observable attributes, the researchers state that the

24 : .
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children made no distinction between the directions “same in some ?ay? and
"different in some way". This is a very superficial view of the matter. As
seen in the prgvious section of this raper, different has ma;y diver?e meanings.
One meaning of different allows that "any two objects whatever are 'different

in-some way'"” (p. 243). Donaldson and Wales (1970) actually acknowledge this

in a footnote. Furthermore they even admit that as a consequence, all responses

* -

to the differenf tasks are correct choices. But they do not seem to want to
accept the possibility that the children's mezning for different is in

*

the sense of a deéial of identity. ngthermore, their scheme for classifying
requnsés Has a category for choices that are different in at lﬁgst one way.
It seems fréﬁ the discussion that even tho;gh‘"denial of identity” and "at
least one obs;rvable different attribute” are correct adult meanings of
different, they want ;he children to se;;cquPjects that are different from
the standard in all observable attributes. g

Children's spontaneous use of the term different shows that children do
use it in the sense of a denizl of iéentity. The children's spontaneous :'se

of the terms same and different were recorded for an eleven month period.

Eighteen utterances including same were recorded, two of these also included

different. Different was only recorded five tings. In three of the utterances,
\n
different was used in the sense of a distinct one‘f the same kind: I've been

to a different one, not the same 25 that. (Child is discussing a picture of a

beach), a different seaside, and I'm going to mend the car, because it's a

different car (Donaldson and Wales, 1970). A fourth utterance is ambiguous

ibut it’'s possible that it could also have this meaning of denial of identity:

I\
N
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They're all the same but thev're difs;:;;;, (the child is speaking about sce
5 ks). -This spontaneous use of different seeds to bg scm;ng'evidenc; that
children do differentiate same from differgnt. ) . L : -
Donaldson and Wales (1970) brins out a very inportan: point when discassing
the greater frequency of the use of the term Same. Perhaps vhen c¢hildren notice

a difference between two entities they use terms that describe the specific

difference; e.g., big, long, more, and old. In the diséyqsion of the meanings

s‘ LY

of more/less the point was made’'that im order for childrem to correcvtly use and
—_— . R : Rl .
comprehend these terms they must first make an observation that the amount; or

quantities are different.

| In disrussing Donaldson and Wales® (1970) results, H. Clark (1970) suggests
that changes in the testing proeeduré would help clarif? some of the results,
"Thé standard object used in the tasks could be replaced in the array prior ;q
:h; dhifa'making a choice. Then it would be possible for :hg.child to select
the standard itself if his meaning for same was in the sense of "identity". 1In
the different tasks the child could :ﬂen select an ébjec: that looked identical
to the standard but was not the standard itself. -

Webb et al. (1976) used Donaldson and Wales procedures in a gfries of studies.

In the first study 2~ and 3-year-olds' comprehension of same, like, mot like, and

different were tested. Children respoﬁded in the same way té che terns sane and
like and to the terms not like and different. The objects used were ideatical
to the standard or completely different from the standard. Twenty-three chil-

dren were successful on most tasks; 21 children responded by choosing objects

ithat looked identical to the standard in response to all terms. Four children

uho made no response to different indicated upon gquestioning that a correct
R %

response to differenl: when shﬂwu a blue comb would be a pink comb or sorething

similar. . ) ¢

Py
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N = b= .
Webdb et al.'s (1976) second study conducted with 3-year-olds tested oxly

their compréhension of différent. Twenty of-the/gg childreh‘alﬁays selected the
a . - t .

®

‘nost similar object in the arrdy; the other nine were correct but only twd chil-

]

. dren consistently chose.a totally different object., Based on their results,- Webd

] ft al. (1976) suggest that chfldren'go through the following sequence of stages

T

in.gheir,developmeht of their meaning of different:
'(lj-"different" is.synonymous with "same"; (2) "different" means another

' member of a similar class (denial—of ~identity exp}anation), {(3) Bdifferent? (

‘.means different with some basis of similaric)- and (&) ”different" mezns

différEnc uith reference to boeh similarlcy and identity relations (p. 987).

-

Webb ec al. (1976) carried out anocher study to.see if they could find evi-
dence to support’ their model.. Twenty-four 3-year-olds were tested three tises

.

. - L) . -
at approxizately two month‘intervals using similar procedures. They claim that

of
’
- L) 4 "

the chi;Qren's choicés }nﬂ their reasons for. their choiges~supporc their fout- &

LY

stage mode. In session 2 they incdrporaced.in the tasks Clark's (1570) sugges—

tion of recurning the standard to the array. Only two children chose the standard

itself when it wa§\§:curned to the array; whereas five children chose che.ﬂarimally

) similar object but not the standard itself. This indicates some support for the. -7

denial-of-identity I;Ieaning. - ' ) .‘;s

Wales et al. (1976) believe that young childrer can differentiate beéweeﬂ,
. ' X - . )

* the terms sane and different. The§ state that this vas no!.shown in previous

responses were analyzed in adult terms rather than their own. Tasks. similar -

. L ) . '
studies because of the type of tasks euployed ::E-EEcause the children's.

.

fo those used by Donaldson and Wales (1970) were administered to 3- and A:{fil-‘

old32 to test their comprehension of same, not sane, and different. Onée change

B T
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made in the procedure was that children were asked to continue selecting objects
that were the same or different until they no longer responded or the set was
exhausted. When color’ and shape overlapped, childr§% were much more successful

with selecting the objects that were not the same than in selecting objects that

werg’differenc._ The children had no trouble in making correct responses to

ég%é. ’ : ' )
In éll studies conducted by Wales et al. (1976) the results were similar

to those of Donaldson and Wales (1970). But when each child’s sequences of

responses for same and different or for same and not same were compared only

one child used{the identical sequence for both. Wales et al. (1976) claim that

|
this indicates that the children were responding differently to same and
1 -

different or not same.

One consisient result of the previous studies was that the children had

few problems unéerscanding the term same. In other studies where different
c;pes of tasks were employed, children the same age or older were.noc as suc-
cessful in responding to same. Beilin (1965) reports that only 47.6% of the
kindergarten children tested could respond correctly to the question "Do you
have more, less, or the same chips as I?" when showm two sets of six chips.

Griffiths et al. (1967) found that more 2nd less were comprehended and
used‘significantly more oft;n by hfyear:olds than was same for length and
weight comparisons. They were also more often correct in their use of the tern
Same for length than for weight. There were no differences invchildreq's

. frequency of production and cOmpréhéhsion of more/less and same for number

tasks., Same was consistently used correctly across the three content areas of

number, length, and weight by 40% of the children., Griffiths et al. §196?)

o
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point out that the order of difficulty for comprehending and using samé“ac:gff

the three content areas studied, length, nucber, and weight parallels the usuaih
order of attainment of coﬂéervacion concepts.

Rarasym et al., (1971) report the results of first-, second-, and third~
graders’ judgments of same and different on a semantic differential by using
Scalé D scores. D scores reflect the comparison of individuval children’s
rating of the two terms. D scores can range in value from 1, indicating identical
choices for both terms, to 16, indicating opposite polar choices. Profilés of
mean scores were presented to show the results of using the jemantic difreren-
tial for the terms more/less. A similar presentztion fo; gggg/differenc would

bhave been more informative. Children categorized zs logical conservers had

small D scores for same/different (1.5) and large D scores.for more/less (7.3)

on the concrete scales described elsewhere in this paper. Children classified

as nonconservers had similar D scores }or both pairs of words. It is question-
able if this procedure of using a semantie differential with these particular
scales is appropriate for investigating the meaning of gawe and different. I
would find it very difficult to rate different on such scales. Consider the
scale long/short. On a five point tcale, I would select 3 as being my response
for game but I have no idea what to select for different. I would like to choose
1l and 5, but I'm limited to one choice. What are children expected to do? Is

it expected that thildren would mark these as opposites, selecting to associate

geme with long or short and different with the end of the scale not chosen for

sape? But as was previously pointed out in the discussion of opposites same/

different are complementaries rather than antonyms. Whereas more/less, lonz/

short, and the adjectives representing the other five scales are all antonyms.

LN
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) Because of the manner in which the data is presented and the relationship of the

rating scales to the terms same/different, it is difficult to interpret this

study. It does not seem to add much to our knowledge of children's neqniags
of same/different.

o In conclusion, young chiléren seem to have a better understandiag of the
term:gggg than of the term different when cozparing like and unlike objects.

But there are problems with the designs of the studies that produced these

results. Tﬁe selection of an object in a same or different comprehension task

might not give us much information concermning a chila's meaning of these terms
because of the many various ways in which cyese terms may be,used. The resezrcher
might have one interpretation in mind while 2 child interprets it another wvay.

The lack of adequate context and che‘phild's inabilicy to verbalize the basis

For his choice might lead to false conclusions about the child’s meaning of the
terin being tested. An iﬁporcanc consideration in designing further sFudies to

probe children'ﬁ meaning of same/different would be to create a more adequate

context where c.e criteria for correct choices were made more explicic.

There are cbncradictory results as to 4~ and S-year-olds' success in
correctly identifying sets with the same numbers. Beilin (1965) .states that
less chap half of the children tested were successful, whereas Griffiths et al.
(1967) report a 72X success rate with younger children. They also claim that

pore/less and same are of equal difficulty in number tasks, but Palermo (1973)

claims same is known by fewer children than is more but is easier than less.

These confliccingiresuICS need to be resolved with addicional research in this
“ L]

area.
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Some of the research on the tetnms same and different is besec uigh serious

design and interpietation problems. Because of the range of neaﬁiﬁss inheren;
inlchese terms, it is important in future research that a fuller sampling of this
range on diverse tasks be carried out. yhny different types of production and
comprehension tasks need to be designed that provide a clear context for inter-.

preting the results. Of courbe, the most relevant type of data to collect would

be children's spontaneous use of the terms over.a long period of tice.

Dimensional Adjectives

Meanings of the Dimensional Adjectives

The dimensional adjectives, also called spatial adjectives, to be discussed

in this paper are: big/little (or swall), long/short, tall/short, high/low,

wide/narrow, deep/shallow, and thick/thin. The dimensional adjectives comprise

a semantic field. Terms that are members of the same semantic field share some
of the same semantic fe;cures. i.e., terms in a semantic field are related to
each other in meaning. The semantic feature {Spatiel Extent] is shared by all
terms in this semantic field. Other semantic features shared by subsets of
this field are [+ Polar]. The dimensional adjectives come in antony: pairs that
differ in polarity. The first term listed in each pair has the semaatic feature
[+ Polar) and the second term listed in each pair has the semantic feature
[~ Polar). '

Each pair of dimensional terms is associated with one of the following
dimensional scales: size, length, tallness, height, width, depth, and thickness.
Except for the pair big/lictle, che first pember Ofreach pair is used 25 the

i
basis for each scale name. Each scale is measured from some primary reference

L3

(as
Jom—t.

[ S R




N — Relational and Dimensional Terms
. ' 30
or zero point.- The first element in each fair labels the positive direction
away frémvthe primary reference point and can also be used in a neutrél sense
v in discﬁssing the dimension. For example, in "How long is that board?", long
is used in a neutral sense indicating the scale of length. When used-in a’
contrastive sense, the positive term indicates that the objéct being discussed ‘
is greater in extent than a standard fox that Particular clasé of objects.

This standard that is particular for each class determines a secondary point of

reference on each scale. 1In the sentence "That is a2 long board.", long indicates

that the length of the board is greater in extent than some standard board, 4.e.,

the board extend; beyond the secondary standard pointl The negative tern'is .
used only when measuring from the standard peint back to the zero point; hence

the negative term cannot neutralize to extend to the whole scale. 1In "That is

a short board.", short indicates that the length of the b&ard is less than the

standard board. The use of the positive term in measure phrases further demon-

strates the neutral use g; the positive term, "two hours long”, can be used

but not "two hours short". Because Ehe positive term can quximes be neutral-
ized to denote the whole scale, it is considered to be "ynmarked” and the nega-
tive term is éonsidered to be "parked" (<f. Greenberg, 1966; Bierswich, 1967,
R. Clark, 1970, 1973). ¥

The terms big and litrle (small) differ from the other antonym pairs in

that they are more general in meaning, i.e., fewer-restrigtions are placed on .
their use: they can be used to refer to one;, two-, and three-dimensional
objects. Hence they can be used in many circumstances that overlap the usage
{of the other adjectives in the semantic field. In some sense big/little are
superordinate to the other adjectives in this field. 'The dimension of com-

parison underlying §23 and little is spatial extent alone; all other spatizl
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relatives require further features for their specification, such as [verticall "
(Carey, 1978, p. 277). Therefore, all of the other terms are more specialized
in weaning; and have more gemantic features and restrictions for their use, they
ar: semantically more complex. Bierswich (1967) has identified other ;emantic
features that further differentiate between termé in the field of dimensional

- adjecti?es. Even though aI;.Eimensiolal adjectives share the semantic featuré
[Spatial Extent], h&gﬂliéglg apply to‘In—Space] whereas the other adjectives in
this field refer to only one particular dimension [1-Spacel. This one dimension

cax be further specified in terms of (+ Verticall. Also when describing two- !

and three-dimensional objects some dimensions are not used to name the most

extended dimensilon of the object; these have the added semantic feature of

[+ Secoﬂﬁary]. In terms of this amalysis some examples are: long/short have
-

the semantic features [;—Space], [- Verticall and wide/narrow have the semantic
”

features [1-Spacel, [- Verticall, and [+ Secondary] (E. Clark, 1972).

All the dimensional adjectives can be used in a relative sense. The
unnarked dimensional adjectives can also be used_in a nominal sense (neutral
sense). All of these adjectives have a compzrptive form and‘a superlative form,
nmrked’by the morphemes -er and -est, resPeéégﬁelyf '

Some of the research to be reported in the next section investigates
children's comprehension and p}oduction of some or all of the dimensional adjec~-
tives discussed. Other studies also focus on the comparative and superlative

forns of these adjectives.
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Research on Children's Meanings of Dimensional Adiectives

Many investigators have chosen to study children's acquisition of dimen-
sional adjectives because they form a.semantic fig}d-—"in the linguistic system
of adults these adjectives form a cloéely—fela;ed and highly structured set"
(Wale; and Campbell, 1970, p. 375).. They are interested in answeriﬂg questions-

such as: "Which terms are acquired first?" énd “What are the linguistic charac-

teristics of the terms, e.g., semantic complexity and polarity, that cause some

*
are

‘terms to be acquired before others?™
"

Early.siudies on children's acquisition of dimensional adjectives were
undertaken to discover the relationship of children'é lgnguage and their cogni-
tive level as determined bflPiagetian tasks. Sinclair-de-Zwart (1969) reports
that there was no difference in comprehension of the comparative form of dim;n-
sional adjectives by conservers and nonconservers. But there was a differenc;
between the two groups on production tasks. On one production task children
were shown two p;ncils, a short, thick one, and a lonir thin one, and asked to

tell the difference between the two pencils. All of the conservers used

specific terms to describe the two varying divensions; 80% also used two sen-

tences, coordinating the two dimensions, e.g., this pencil is long(ef) but

thin(ner), the other is short but thick. Seventy-five percent of the noncon-

servers usedone undifferentiated term for the two dimensions; and 907 used only
one term, or used four separate sentences, to.describe the differences, e.g.,’

this pencil is long, the other is short, this sencil is thin, the other is fat.

In a second experiment reported by Sincls r-de-Zwart (1969), nonconservers

were taught the terms and the coordinated description of a difference in two

- ) . F--"""”---ﬂ-w
i
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‘dirensions used by conservers. She states that it was .eas'y to teach the terms

buf difficult to teach the coordinated structure. Only 10% of the childreg,

acqguired conservation following the language training; but while doing the con-
- servation task wore than half of the ;oncinuing nonconservers used their neuly .
acq;ired terts in describing the salient dimensions, e.g., higher level,
narrower glass (;f. Sinclair-de-Zwart, 1967, for a complete de§cripcion of the
studies). ‘

In a sirilar study of the relationship of language producc?on an§ consar-
vation by Farnham-Diggory and Bermon (]:963), conservers si)oncaneously verbzl-
ized both dinensions more freque&tly‘ihan did‘no;conservers. A problea in
interpreting the results of both of these studies is that age was not controlled
for. In both ;tudies the conserver group was older chgn the nonconmservers.

The relationship of the ability to conserve and language development would be
glear?r if the two groups had been the same age. It is generally accepted that
older c¢hildren have a larger vocabulary and use more advanced s&ntéctic struc~ |
tures than do younger children, so this is an important lﬁmicacion to Boch
studies,

Bhri (1976) studied both adjective development of 4- to 8-year-olds azd the
relaticnship of their linzuistic abilities and their success on Piagetian
seriation tasks. Several measures Qf children's comprehension and production
of some dimensional and other adjectives were obtained, as well as 2z reasure
of their ability to seriate. The results that pertain to the relationship of ‘

{languagq_and seriation will be presented at this time as it relates to this

Question of age and cognitive level. The resilts that pertain solely to
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adjective &evelopment will be presented later in the paper as a number of
studies cthat préceded it need to be discussed in order to better integrate
Ehri's results with that body of literature on children's acquisition of"
dimensional adjectiwves. .

Ehri (1976) identified three groups of .children bfged on ch;ir performance
on the seriation tasks: younger non-seriators (n =9, age 4-5), 'younger s?;iﬁ
ators (n = 5, age 4~5), and.older seriators (n - 21, age E-B). Significant.
'd{;ferences on various comprehension and production tasks were found between
younger non-seriators and younger seriaforS, and between younger seriators and
older sefiators. It is important to view both sets of differénces in order to -
sort out which differences are a result of age and which are a resuvlt of

.+ advanced cognitive level.

Significant d;fferences beCU;en younger non-seriators and younger, seriators

are:

1. Seriators produced more specific adjecciveé when showm 15 pairs of

objects that were identical except for the target dimension. Adjectives tested

were: large, fat/skinnv, long/short, tall/short, more/less, many/few, heavy/
light, and hard/sofc. ' |
2. Seriators comprehended more coordinated forms, €.g., "Are there any
buildings that are fat and shor¢?”
3, Seriators comprehended more compgracive-equacive forms; e.g., "bigger

than", "not bigger than", "as big as", and "not as big as". Only the temms big

PR

.and liccle were tested.

\
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DifferenceF on measures of production siﬁilar to those used by Sihclai;-
de~Zwart (1967, 1969) and Farnhéﬁ-Diggory and Bermon (1968) were not signi-
ficant. Perhaps this is a result of the fact that the children in Ehri's
study are younger than the children in the other two studies; and Emri's two
groups are approximately the same age. -

ihe significant diffgrences between tﬁe younger seriators and the older

-seriators.are:
1. %ﬁe ;lder seriators were superior in vocabulary production on an

Opposite Elicitation Task. Children were presented with 32 antonyms and asked

’

to give their opposites.

2, The older seriators produced more specific adjectivés on the Object
Description Task. ‘

3. The older seriators comprehended more coordinated forms.

4. 1In describing seriated objects, the older seriators produced more
comparative forms_and fewer polar terms. -
These results lend support to the conclusioqﬁihat increase in adjective pro-
ducéion is probably related as much to age as to cognitive level.

ﬂegiqning in 1970 many studies focusing on children's weanings of dimen-
sional adje;tives were undertaken that did not also include Piagetian tasks.
Wales and'Campbell (1570) tested children's comprehension of the comparative

and superlative forms of the adjectives big/wee, '(vee is used in Scotland

~ 1instead of little.) . long/short, thick/thin, high/low, tall/short, and fat/thin,

and tried to'elicit production by asking the children questions about a set of

pictures that were placed in the context of a story. Twé experimental groups

-
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// wvere given train?ng over two school terms, one experimental group (El)-was
encour;ged to justify their responses while the other group (E2) was not. The
two experimentai groups and a control group were then re;ested using the s?me
tests. One ﬁroblem with the report is that the training is not adequately
- described. All chac i; included in the article isi "“The training was based“
_on-pérceptual matching tasks for the first term and cn perceptual transformation

tasks for the second term” (p. 377). It would be difficule to replicate the
LY -

étudy based on this information. Donaldson and Wales ({?70) report some of the

results of the pre-éest. Children respoended correctly significantly more often
to the positive adjectives than to the negative ones. This occurred ;ore often
for superlatives than for coﬁparatives. When children were asked to choose a
second object in response to a comparative they were seldom able to do this
even though another choice was always possible. 1In order to discover if
children were using comparative and superlative forms as synonymou;, single

correct first reSponses to comparatives were analyzed. Only 43% were choices

Ll

' of the extreme iCem, so children were differentiating between comparatives and

superlatives. There were no sisnificant group differences OJ the pre- and

*

post-tests on comprehension of superlatives; but some slighc improvement was

shown on the post-test by all three groups. There were slightly more ‘correct

s
+

responses to the first comparative instruction on the post-test than on the

pre-tesc: The impoz;ant'change was that there wgs an increase from 34 to 151

r -
correct responses to the second comparative instruction from the pre-test to

Saiy, a4

the posc-teét. An increase occurred in all groups but was greater for the El

| : "
group, although not significantly so. Wales and Campbell (1970) suggﬁ}t an

L]
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explazation of children’s tendency not to select the extrece choice in response

to a comzarative. They hrpothasize that when children first differentiate

bet.-.-ee.n the cooparative &-d superlative forms they are unavare of the §verlap'

in their usage. .
One result of tkhe production test was that more adjectives were used on

the éost‘-tes: than on the pre-test by all three groups; with big and m_a_g_g_"being

%

‘the most frequently used oa both tests. Thet:e was an increise in the use of
Spe:if:i’.c disensional ;dject.‘ive; I;;dall three groups‘ but only a few of l:hes‘e
wera‘ negative adjectives. The importance of .I:his study is the description of
/ childvren's cc;mprehension ané production of dimensional adjectives rather than
the eZfect of the trzinicy on the two experimental groups.
E. Clark (1972) testad “&- and 5-year-olds' abilicy ﬂl:o prodt;ce its opposite
when 31\:313 :a dimensicnal adjective. There was a significant difference fo;:
A )
three age groups favoring the older children. Half or more of the older chil- :
drea knev 2ll of the terts; very few of the youngest children co\ul.d respond to
| the more complex terrs--especfally difficult were thick/thin, wide/narrow, and
} gees/shallcw. There was a very high linear correlation between the positive and
the negazive terms in eachi antonym pair. E. Clark concludes that this, ;ogether ) N
with the lack of sigmificint difference between the two terms in a pair, shows
thet the pairs are learned together. Another very impor:ar.i findiné was thar %
Lhe most coomon subscitulion cade was a semanticezlly simpler rerm for a’mo%e
cozplax ene but not vici.z-':e:sa, Big was substituted for tzll, leng, high, old,

thick, deep and wide; ané s=all or Iittfe was substituted for low, narrow, thin, .

\ p

ané yount. The order of acquisitfon based on correct responses is: (a) big/

Q
3g-# '
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small; (b) tall/short, long/short; (c) high/low; (d) thick/thin; and (e) wide/

natrow, deep?_shallov. This ordering corresponds directly to the relative

semantic complexity of the terms.

Klatzky, Clark and Macken (1973) designed a training study using three
lel:l:far nonsense words (CVC's) to re'plac‘e the gd,iec_:ive pairs: big/e=all,
high/low, long/short, and thick/thin. Their purpose was' to test whether the
posil::h? adj.ec:ives in an:tonym pairs were learned first by chil-drgn biacause of
a conceptual basis or because they are more frequently ysed I;y adults. Th'e
major result was that children were more successful in respoading correctly to '

S— ¢

the positive CVC's than to the negative ones. Since the children were given
. -

the same opportunity to learn both terms of a pa!ir. the conclusion was 'l:hat the

pattern of acquisition was due to a concep:ual.xﬁasis.(See Iflatzky et al., 1973,

for their description of the differences in conplexity in positive and negative
. comparisgn si:n.;a:'iops that underly this asymmetrical usage.)

Eilers, Oller, and Ellington (1974) investigated the comprehension of big/

little, long/short, and wide/narrow by children younger than were previously

. studied-~2- and 3-year-olds. The worder of predicted difficull:;r was 3uppor:ed.
by the data and was the same as that reported by E. Clark (1972). The other
major result was directly contrary to all previous results obtained in fnvesti-
gating dimensional pairs. Significantly more errors were made on Positive
terms (big, long, and wide), than were made on negative terms (little, short,

and narrow).
narrow).

In order to discover if tge children’s responses were due to their natural

~

ol

\ :
preference for the smaller item, Eflers et al. (1974) conducted a second study.

{‘\
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The results or the test for size preference were significant with chikdfen
more often choosing the objects that corresponded to the negative adjective,
i.e., the émaller objects. Therefore, many of the children’s choices on the

%,

first study might be attributed to nonsemantic preference. When size prefer-

eﬁ&e was controlled for, there was no significant difference in performance
" between positive and negative terms in each antonym pair.
Brewer and Stone (1973) tested children's comprehension of the 12 specific
;diqensiqnal aéjectiveé by using a task containing objects Fepresentiug two
- indepen&gnt diﬁensions; This design was chosen to make possibie a discrimina- ‘ ) i

tion between children’s knowledge of the dimensions being tested and his knowl-

edge of polarity. The most common error made was to choose the exemplar for

”thedifferen:dimension; sane pgléﬂ.rather than for “the saze dizension, oppo-

site pole”; this difference was significant. In studies vhere all choices vary
o A :
only on the dimension being tested this discovery could not be made. Based on

this result, Brewer and Stone (1973) .conclude that polérity features are learmed
priof to the features that underly the dimension. E. Clark’s (1972) results

also support this conclusion. Another result reported by Brewer and Stone
- /

(1975) was that the positive adjectives had significantly ﬁ%re correct

respon;es thaa ¢id the negative adject%ves. Therefore, iH; positive polar
feature is lezrned prior to the negative peclar feature.'!When adjective pairs
are ordered besed Qn nunber of correct responses, the P&der is the same as
that reported by E. ClLark (1932) and Eilers et al. (%é?&).

When Bartlett (1976) investigated 3- to S-yeaerlds’ compr2hension of the

‘ .
"terms big/lirtle, long/short, tall/short, and wide/marrow, she also found that

¢

tbey\were acquired in this same order: There was, no significact difference in
- &

- r
Q '
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children’s comprehension of the posfhibe,a;q negative terms when single dizen-
sion stimuli were used; but positive teruh ;;re'gignificancly easier when
double dimension stimuli were W8, With both sets of stimuli there was a .
significant age difference favoring older cﬁildren. Bartlett (1976) neic -
ces:ed.children aged 2-3 yéars on their comprehension of big/little in order
to acquire some insight into child}en's iunitial acquisition of polar features.
There wasg no significant difference in the number of correct responsss to the °
two terms. But when examining the data it was found that all of the children ]
who attained perfect scores on big did the same.on little. Four child£en vho
" attained a perfect score on little did not attain a perfect score ou big. This
trend in the data is reminiscent of Eilers et al.’s (1974) results with children
of the same age. ’

One continuing question in the study of language acquisition is the rela-
tionship between comprehension and production of terms. Ehri (1976) reports

that 4~ {& 8-year-olds do not generally use coordinated forms of two adjectives

until they can comprehend such structures, e.g., He has more marbles but they

are smaller. The reverse is true for comparative forms of adjec:iveé. Children
produced comparaciﬁes even though on the comprehension tasks they did not under-
stand their meaning. Another observation made by Ehri {1976) concerning .
coordinated forms of two adjectives was that children up to 8§ years old might
mention the two dimensions by which two objects differ; but it wasn’t until

children were 8 years old that che} integrated both variacia?s into one

linguistice form.
\ .

0
R -
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Ehri (1976) claiss that some of the children were using the term E;ﬁgé;
as if it meant big. This éas further demonstrated when children were asked éo\
state the differences in sets of five seriation objects. Some children
correctly used peinting with correct comparative statements: Some chilédren
responded by combining adjectives in their standard or compa;a;ive forms with
modifiers, e.g., 2 middle object was called kind of bigger, and between bigger;
a2 different child called the biggest object bigger and then the next one in
gize 2 lig;le bigger.

The results of the tesearch reviewed on children’s knowledge of dimensional
adjectives are fairly corsistent. Children appear to know that these words are
in-some way related. They are consistent in the order in which they acquire

meaning for the seven antonym pairs. When they become aware of a new pair in

this semantic field they seem to associate the positive term with big and the

negative term with little or spall. Hence, polarity seems to be acquired before
the various dimensions are sorted out. The task of associating the correct
antonym pair with the correct dimension seems to take many years. In any given
antonym pair, the positive term is usually better known than the negat}g: term.
This is also true for corparative and superlative forms of these adjectivés.
Some children have 2z size preference that inf]’ences their choices in
rcomprehension tasks. 1t hzs generally been thought that this preference {is
always for the larger object, but Eilers et al. (1974) report that 2- to 3-
year-olds prefer the smaller objects. Ideatifving nonlinguistic preferences
.°f children is very impoétant in interpreting the results of language compre-

\ a
hension research.
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Discussion .

Only one small aspect of children’s language development has been exanined
in this paper~-children's meanings for a very few but important terms. Adpit-
tedly, there are many limitations fg\the research reported. This is due to
the difficuleies of trying to infer word meaning fram.children‘s responses to
directiong and questions, as well as to the problems of trying to get children
to prodﬁce specific terms in contrived situations. Yet from this research,
several gen;ral and specific trends are worth noting.

Children's first meanings for the terms reviewed were shown to be different
from those of adults. They are different in several ways. One possibility is
that they are incomplete; another is that children sometimes incorporate addi-
tional features as part of their meaning that are not part of adult’neaninég.
One example of this is children's use of fullness as a feature of more reported
by Donaldson.and McCGarrigle {1974) .

Because these terms apply to many different contexts from simple to
complex, there are times when childr;n, who have an incomplete meaning for a
term, appear to comprehend the term and to use it correctly: So if knowledge
of thése terms is important in understanding ;Pe quesﬁﬁ?ns being asked in
Piagetian tasks or in investigations of mathematical coﬂggpt development, then
it is not enough to test children's knowledge of these te;?s on just any compre-
hension task. One must ascertain children’s meaniypgs of thg\terms in situations
.requiring the same linguistic complexity as the cognitive task. This applies
to diagnosis of children's knowledge of mathematical concepts as well as té

\:esearch. In some respects it is not as crucial in a Zood teaching sicuation.

For during instruction, the children--those avid language learners--are able

44
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to uge the whole context from which to abstract ;he meaning of the cruFial
terns being used. Especially if the learning situation is a rich context with
lots of talking and gesturing by teacher and students, and many canipulative
ﬁa;erials to help clarify the points being made.

This lack of full meaning For words exists for many other terms besiies
those discussed in this paper. As this research shows, with age and eﬁpe:ience,
children.do learn the full meaning of words for which they previously had
partial meaning. An important point is cha% children are constantly beinz
exposed to new words. So at any given time there exist words in their lexiéons
for which they have only partial meanings. This is true for adults as welil 2s
children. "

As researchers, Jdiagnosticians, and teachers, we need to becomé more
sensitive to this phenonenon of developing and expanding word meaning. Tie
best clue to children's meaning of terms comes from their spontaneous use of
them. So we need to listen more to childreu in natural language contexts.

This can even occur in a mathematics classroom.

The terms more/less and same/different are crucial in discussing maay

mathematical relations. These four terms and the dimensional adjegcives zre
also necessary in discussing classification and seriatien activities and Sezin-
ning measurement concepts. Therefore, teachers of young children should be
avare of the many diverse situvations in which these terms may be used. Then
they can plan activities that not 6h1y focus on correct answers, but that also
require children to describe and justify their responses.

Holland and Palermo (1975) were surprised at how fast children learsed to

differentiate betwean less and more, when they were taught together. Perhaps

*
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& similar strategy woulé help children to learn the negative dimensional adjec-
tivest ihis procedure ¢f using both terms in an antonym pair, in des;ribing
:hev;;me situetion so that their d?fferences are emphasized, seems worth
exploring.

During this century cathematics educators have becone awvare of the impor-
tance of ébildren’s cognitive structures in their learning of mathematics.
Kathematics curriculz heve been designed based on learning theory and child

. éevelopmenc. With the current surge of research in the area of child ianguage
acquisitioz, it is tinme to begin to investigate how children's linguistic‘
competence affacts their learning of mathematics. This review of children's
meaaings o soze tarc—s that are part of the "language of mathematics” will

hopefully help rathe—atics educators become more aware of onme aspect of

children's linguistic development.
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¢ ’ Footnotes )
1'Ihe métching of Positive with the unmarked unit” and negagive with the '

narked unit varies from other uses of fhese terms. "It is frequently the czse * '

that of two units in contrast...one will be positive, or ¥aikbd,'the otCher

*

being neutral, or unmarked” (Lyons, 1968, P. ?9). For exampie, in the case of

.o

+he singular and plural forms of some nouns, the plural form is positively
narked with a final s, and the singular form it neutral and unmarkec.
) lAJso see Greenberg (1966) for a discussion ?f the marked and u-mzrked
‘Eategorieé as they relate to phonology, syntax, and semantics.
X 2Campbell et al. (1976) tested children from t§ree'd;;}eren§ language
apd cultural gf@ups: English speaking children from Edinburgh, Scotland;

. Tamil ébeakins childrén from Chidambara@,'&amilnadu, India; a2nd Lup Bawang -

e

speaking children from Long Sebangang Sarawak, Borneo. Only the results of

the Inglish speaking group will be discussed in this paper.
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